Western blot analysis to illustrate relative control levels of the lac and ara promoters in Escherichia coli.
The lactose operon and its control is a fundamental transcriptional regulatory concept presented in introductory and many advanced molecular biology courses. Much is known about the positive and negative control mechanisms that govern levels of expression of this operon. One basic principle that is taught about the lac operon is that it is "leaky," meaning that the transcriptional control of the operon is not 100% efficient and that in wild-type cells, transcription from the promoter is never completely "off," but there is always some basal transcription. In contrast, the arabinose operon is often used as an example of a tightly controlled operon, and transcription from the ara promoter is very low in the absence of inducer. The relative levels of control of these two operons can be illustrated using Western blots of proteins expressed in the presence and absence of the appropriate inducers and antibodies against the gene products. Different times of growth and the addition of inducer can also be examined. The results are very dramatic and help to reinforce the principles of promoter control.